Introduction The EQ-5D is a standardised instrument designed for use as a generic measure of health outcome. It was (and is) intended to provide information about a 'common core' of dimensions known to be relevant across a range of conditions; however, the five dimensions may not fully capture the health-related impacts of certain conditions. This study analyses the views of the UK general public about important aspects of health considered to be missing from the instrument. Methods Survey respondents were asked whether there are any aspects of health they consider to be important but are not captured by the EQ-5D, and, if so, what these aspects are. The responses (text comments) were analysed using content analysis with analyst triangulation. Data were collected from a broadly representative sample of the general public via a paper questionnaire administered as part of face-to-face interviews.
Introduction
The term 'health' is defined by the World Health Organization (WHO) as ''a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity'' [1] . This definition has not been amended since Electronic supplementary material The online version of this article (doi:10.1007/s40271-017-0240-1) contains supplementary material, which is available to authorized users. 1948 , and has been criticised for being too absolute and for failing to capture recent changes in demographics and the nature of disease [2] . It has been suggested that any attempt to define health may be futile [3] . However, it is important to understand what health entails in order to determine what aspects of health need to be measured, as measurement is needed in order to evaluate policies and interventions.
The EuroQol Group's EQ-5D is a standardised instrument designed for use as a measure of health outcome. It was designed as a generic instrument capable of providing simple descriptive profiles across a wide range of conditions and treatments, and of identifying differences between patients, populations and population groups [4] . According to Williams [5] , the EQ-5D was intended to provide information about a 'common core' of dimensions that are known to be relevant across a range of conditions, and that represent people's salient concerns about health. It was not originally intended to be a comprehensive, standalone instrument for capturing all aspects of health for all purposes but rather a brief and convenient measure to be used in conjunction with other, more detailed generic and condition-specific measures [5] , although it is increasingly used as a standalone measure [6] . It should be noted that while early studies of EQ-5D referred to it as a measure of health-related quality of life, we follow the suggestion by Karimi and Brazier [7] that it is more appropriate to think of such instruments as measures of 'self-perceived health status'.
The five EQ-5D dimensions (mobility, self-care, usual activities, pain/discomfort, anxiety/depression) were chosen to capture physical, mental and social functioning [8] . Candidate dimensions were identified by a review of existing generic measures and a survey of lay concepts of health [9] , and were selected based on a largely conceptual process. The original descriptive system had separate dimensions for 'main activity' (for example work, study, housework) and 'social relationships' (ability to pursue family and leisure activities), while an additional energy dimension was considered but not incorporated due to evidence that its inclusion had no significant effects on either self-reported health or the valuation of health states [4] .
There is evidence that the dimensions currently included in the EQ-5D descriptive system are able to assess health status validly across a range of physical and mental health conditions, including diabetes [10, 11] , arthritis [12] and many cancers [13, 14] . However, in other areas of health, the five dimensions may not fully capture the health-related impacts of certain conditions on affected patients. Such areas include vision and hearing [14, 15] , cognition [16] , sexual function, incontinence [17] and severe mental health conditions such as schizophrenia [18] . The EQ-5D may not be psychometrically valid and sensitive to the impacts of a particular condition if changes in health are not reflected in the descriptive system.
In addition, ceiling effects (where patients rate themselves at the best level on all dimensions) have been observed with the EQ-5D, and this may impair the ability of the descriptive system to measure small changes in health at the less severe end of the scale. To a large extent, the presence of ceiling effects is likely to be a function of the number and labels of response levels for each dimension; however, it may also be due to the relevance of the dimensions themselves with respect to 'milder' health problems. An objective in the development of the EQ-5D-5L (the new, five-level version of the EQ-5D) was to address the presence of ceiling effects [19] . Evidence to date suggests that the EQ-5D-5L is associated with a substantial reduction in ceiling effects compared with the EQ-5D-3L, although a significant proportion of patients still report no problems on all five dimensions [20, 21] .
Further attempts to improve the sensitivity of the descriptive system include the development of 'bolt-on' dimensions for the EQ-5D in a number of physical and mental health areas, including cognition [16] , psoriasis [22] , vision, hearing and tiredness [23] . However, it is currently unclear which conditions and associated aspects of health should be considered for further bolt-on research.
The primary aim of this paper is to report the views of the UK general public about aspects of health that they consider to be important but do not perceive as being captured by the five EQ-5D dimensions. For this purpose, we analyse responses to follow-up tasks included in a wider study assessing differences in time trade-off valuations using two different comparator health states: EQ-5D-5L health state 11111 (i.e. a state describing 'no problems' on any of the five EQ-5D dimensions; see task 1 in online supplementary Appendix I) and 'full health'. The primary results of that study are reported elsewhere [24] .
Methods

Administration of the Survey
Data were collected from a broadly representative sample of the UK general public via face-to-face interviews undertaken by three experienced interviewers working for Sheffield Hallam University. All interviews were carried out in a one-to-one setting in the homes of respondents. The interviewers' role was to provide instruction and guidance as the respondents completed the tasks. Details of the sample recruitment process are reported elsewhere [24] . The survey was approved by the Ethics Committee of the University of Sheffield's School of Health and Related Research (approval reference: 0711KW).
Survey Instrument
Respondents first completed a valuation questionnaire. The purpose of the questionnaire was to obtain numeric 'values' reflecting the strength of respondents' preferences for different EQ-5D-5L health states, as necessary to facilitate the use of EQ-5D-5L data in economic evaluation. This comprised a series of time trade-off and discrete-choice experiment tasks (following an adapted version of the EuroQol Group protocol for valuing EQ-5D-5L health states [25] ). A computer-based tool was used to administer the valuation tasks and to capture the response data. The methods and results of the valuation questionnaire are reported elsewhere [24] and are not discussed in this paper.
Immediately after completing the valuation questionnaire, respondents were asked to complete a short pen-andpaper follow-up questionnaire, which comprised the following tasks (in order): No definition of the term 'health' was presented to respondents.
The follow-up questionnaire is reproduced in full in online supplementary Appendix I. In this paper, we analyse the responses to task 4. Responses to the other tasks are briefly summarised in online supplementary Appendix II.
Methods of Analysis
Responses to task 4 (text comments) were analysed using a content analysis framework [26] with analyst triangulation [27] , adopting the following five-step approach:
1. All members of the study team familiarised themselves with the data, reading each response individually and making notes of first impressions, with a view to identifying general themes in the responses. 2. Themes were proposed by one member of the study team (LL) and modified following discussion with the rest of the team. 3. Responses were coded, according to their themes, by two team members independently (MFJ and LL). 4. Disagreements were resolved through discussion by the relevant team members. 5. Any remaining disagreements were resolved by a third team member (KS).
A similar approach was used to analyse responses to task 1. Responses to tasks 2 and 3 were examined using basic descriptive analyses such as the calculation of mean ratings and rankings. Differences across respondent subgroups were assessed using the Chi-square test. A simple overview of common themes emerging from responses to task 5 was also undertaken. See online supplementary Appendix II for a summary of responses to tasks 1, 2, 3 and 5.
Results
The interviews were conducted between May and October 2014. The valuation questionnaire was completed in full by 456 respondents, and responses to the follow-up questions are available for 436 respondents. These data are unavailable for the remaining respondents due to a recording error. The respondents with missing data did not differ greatly from the rest of the sample in terms of key observable characteristics (age, sex, self-reported health). The remainder of this paper reports the responses of the 436 respondents for whom data were available.
The background characteristics of the sample are summarised in Table 1 . Older (36.0% of the sample were aged 60 years and over) and female (58.0%) individuals are overrepresented in comparison with the general population [28] . The sample is also relatively well-educated, with 44.5% of respondents educated to university degree level or equivalent, and were more likely than average to be married and/or retired. When asked about their own level of health today (i.e. on the day of the interview), 221 respondents (50.7%) selfreported as being in health state 11111. Of these 221 respondents, 184 (83.3%) self-reported an EQ-VAS score of less than 100, indicating that despite having no problems with the five dimensions covered by EQ-5D, they considered their level of health to fall short of the EQ-VAS upper anchor of 'best imaginable health'. The mean EQ-VAS score for respondents self-reporting as being in health state 11111 was 89.5 (median 90; interquartile range 85-96; full range 46-100).
When asked whether there were aspects of health they considered important but were not covered by the five EQ-5D dimensions, 177 respondents (40.6%) answered 'yes' and the remaining 259 (59.4%) answered 'no'. In response to the open-ended question that followed, text responses were provided by 179 respondents (41.1%, all of the 177 respondents who initially answered 'yes' and two of the respondents who initially answered 'no'). The two groups were very similar in terms of observable background characteristics, although respondents who provided text responses in task 4 were more likely to have a degree than respondents who did not (Table 1) .
After familiarising themselves with the data, the study team sought to identify common themes. LL initially proposed 21 themes. Following group discussion and deliberation, some themes were split (for example, an initial theme of 'dexterity/balance' was split into two separate themes) and others were combined, although most of the themes proposed by LL were kept unchanged. This process resulted in 22 themes (see Table 2 , which includes examples of the responses provided). The study team then set out to assign each response to one or more of those themes.
MFJ and LL first coded the responses independently of each other (assigning each response into one or more of the 22 themes and providing a short written justification). For 126 of the 179 responses (70.4%), both authors were in agreement about all of the themes that the responses should be assigned to, and for 156 of the 179 responses (87.2%), both authors were in agreement about at least one of the themes.
Following discussion between MFJ and LL, and examination of each other's justifications, full agreement was reached regarding 163 of the 179 responses (91.1%). The views of a third author (KS) were sought regarding the remaining 16 responses, and he was able to make a decision about all 16 responses. In all cases, KS chose a theme that had initially been proposed by either MFJ or LL. Some responses were assigned to multiple themes; for example, one respondent's response was ''Sight. Smell. Hearing. Speaking''. This response was assigned to themes 4 (communication) and 18 (sensory).
Minor amendments to the definitions of the themes were made at various points during the data analysis. These were all discussed and agreed by the relevant members of the study team.
Sensory deprivation (particularly vision and hearing) and mental health (referred to either in general terms or with reference to a specific condition such as dementia) were the aspects of health most commonly mentioned by respondents. Other frequently mentioned aspects included the ability to communicate and the ability to form and engage in relationships. There were 10 mentions of nonhealth outcomes that may result from ill health, such as one's financial situation. The theme labelled 'Other' was used to capture responses that were unintelligible or did not fit into the other themes, and did not contain enough information to allow meaningful categorisation.
Discussion
This study used a survey to obtain the views of a UK general public sample about aspects of health they consider to be important but are not captured by the five EQ-5D dimensions. Twenty-two themes were identified in the response data, with aspects relating to sensory deprivation and mental health mentioned most frequently.
The results can be compared with those of Devlin et al. [29] , who asked similar questions to respondents in New Zealand as part of a postal questionnaire. In that study, 29% of respondents suggested aspects of health not covered by EQ-5D that they considered to be important. Regarding mental health, Connell et al. carried out interviews with people with mental health conditions and found that the dimensions included on generic measures, including EQ-5D, did not cover the domain space well, given the wide-ranging impacts of the conditions [30] . Generic measures, such as EQ-5D, have an important role to play and are well established in the measurement of health status. They facilitate comparisons between treatments and disease areas for the purpose of economic evaluation, and are increasingly used to measure population health and health gain in patients undergoing routine operations. The findings of this study provide valuable insights into the EQ-5D descriptive system by highlighting those areas where further investigation would be beneficial.
To some extent, the findings of this study support the choice of areas in which exploratory bolt-on work has been conducted to date, namely sensory deprivation [23] and mental health/cognition [16, 31] . The other aspects of health mentioned by respondents may inform the agenda for future bolt-on research. However, it is worth noting that further work is required to investigate the valuation of bolt-on dimensions, as the addition of a bolt-on may affect a given respondent's preferences for the existing EQ-5D dimensions. It is therefore unclear how a disutility for a bolt-on dimension should be incorporated into existing value sets to facilitate the use of this information in economic evaluation. Some of the aspects also reflect areas of health where condition-specific, preference-based measures have been developed as an alternative to generic instruments. Examples include EORTC-8D for cancer [32] , DEMQOL-U for dementia [33] and CORE-6D for general mental health [34] .
The results also have implications for the scope and use of other generic preference-based measures, such as the Short-Form 6-Dimension (SF-6D) [35, 36] and the Health Utility Index Mark 3 (HUI-3) [37] . The SF-6D is derived from the SF-36, which is based on the WHO definition of health and includes dimensions measuring physical functioning, role functioning, social functioning, pain, mental health and vitality. There is clear overlap between the SF-6D and the EQ-5D, and many of the concepts raised by respondents as missing from the EQ-5D are also not covered explicitly by the SF-6D (a notable exception being vitality). By contrast, the HUI-3 was developed following a 'within the skin' approach [38] and includes dimensions measuring vision, hearing, speech, ambulation, dexterity, emotion, cognition and pain. The HUI-3 has less overlap with the EQ-5D than the SF-6D, and a number of the aspects suggested by respondents in this study, such as sensory issues, are included in the HUI-3 descriptive system. On the other hand, dimensions measuring social functioning, which were also found to be important to respondents, are not included in the HUI-3. Differences in which dimensions are included and how included dimensions are described may influence the choice of measure to be used in a given research study. The HUI-3 may be useful in a condition where sensory issues are important, perhaps alongside the EQ-5D to allow for a more holistic measurement of the impacts of the condition. The SF-6D may be useful for some mental disorders because of the ways in which it differs from EQ-5D in terms of how it measures mental health problems.
This research has identified common areas that general public respondents perceive as missing from the EQ-5D classification system. Many respondents cited specific medical conditions rather than generic health dimensions in their responses. This is consistent with the findings of van Dalen et al., who found that the biomedical dimension of health was considered important by people, regardless of whether they were considering health in themselves or in others, or good or poor health [9] . The design of our study did not allow for probing or detailed questioning of the rationales behind respondents' responses (for example, to understand whose health they were thinking about).
Further qualitative research is required to establish the potential impacts on health that people associate with specific conditions. For example, 'cancer' (mentioned on 10 occasions in the task 4 responses) has a variety of potential impacts, including (treatment-related) fatigue and the effects on emotional health of a terminal diagnosis. It would be useful to understand which specific health impacts people think of as important when they refer to broadly defined disease areas, such as cancer. Many of these may be captured by condition-specific measures that are able to provide a more detailed profile of the impacts. Both condition-specific and generic instruments can be used alongside each other to provide a detailed profile of an individual's health, while allowing for comparability across conditions.
Further quantitative research is also required to establish how important the identified themes are relative to the EQ-5D dimensions (which themselves differ in importance across different health areas), and whether, and what, people would be willing to trade for improvements in the dimensions not currently included in the EQ-5D. Exploratory work has tested the impact of adding a bolt-on dimension, and on how it interacts with existing dimensions [14] . It is likely that this would differ depending on the dimension added.
The methods used by the study team to organise and code the responses into different themes appear to be feasible for analysing these kinds of qualitative data. The level of agreement between team members was high, with the majority of responses (74.1% of task 1 responses; 70.4% of task 4 responses) assigned to the same themes by two team members independently at step 3. Agreement about the coding of all responses was reached by step 5.
Some limitations of the study should be mentioned. Although steps were taken to minimise bias (such as having different team members code the responses independently in the first instance), our approach necessarily involved subjective judgement. Different researchers might have interpreted the responses differently. For example, we assigned mentions of dementia to the 'Specific mental health conditions' theme on the grounds that it is characterised by mental and cognitive impairment. An alternative approach would be to include a separate theme to cover dementia. The subjective judgement involved in these kinds of decisions means that any attempt to judge a theme that appears more often as being 'more important' should be treated with a degree of caution.
The study sought only views of the general public, many of whom were in good health (as indicated by the distribution of self-reported EQ-VAS ratings) and claimed to have no experience of serious illness in themselves. Other potentially relevant groups, such as clinicians and patients, were not involved. Since the EQ-5D is intended to include dimensions that are ''relevant to patients across the spectrum of conditions, as well as to the general population'' [4] , it would be informative to undertake a similar study with a sample comprising patients with high-prevalence conditions.
The results may have been influenced by a type of ordering effect. For practical reasons, the tasks described in this paper were completed by respondents after they had completed a series of health state valuation tasks (in which they became familiar with the EQ-5D dimensions and encountered the concepts of 'full health' and/or 11111). Hence, while the majority of respondents did not nominate any important aspects of health beyond those covered by the EQ-5D dimensions, it is acknowledged that the findings might have differed had the respondents been asked to consider the dimensions 'cold' (indeed, the results of the valuation tasks might also have differed had the follow-up tasks instead been included as warm-up or 'priming' tasks). The fact that the follow-up tasks appeared at the end of an interview involving many different cognitively demanding exercises meant some respondents may have experienced fatigue, which may have reduced their inclination to engage in the later tasks with the same level of attention that they had given the earlier tasks. Respondents wishing to complete the interview as quickly as possible may have answered 'no' to the initial question in task 4 in order to avoid having to answer the second question. This would have led to an underestimation of the number of important aspects of health that are not captured by the EQ-5D.
Potential avenues for future research could be to ask people for their views about the EQ-5D dimensions without familiarising them with the EQ-5D instrument in preceding tasks, or to ask people to nominate important aspects of health without presenting the EQ-5D dimensions as a starting point (to see whether they suggest similar aspects of health unprompted).
Conclusions
Respondents in our survey identified several aspects of health that they considered to be important but not covered by the EQ-5D descriptive system, with those related to sensory deprivation and mental health mentioned most often. We hope that this study can provide a basis for more detailed qualitative and quantitative research-in particular, to examine the views of different patient groups-to inform further review of the EQ-5D descriptive system.
